Magnesium ions increase the activity of Bacillus deramificans pullulanase expressed by Brevibacillus choshinensis.
Addition of MgCl2 to the culture medium has been found to dramatically increase the activity of Bacillus deramificans pullulanase expressed by Brevibacillus choshinensis. The specific activity of the pullulanase obtained from medium supplemented with MgCl2 was also higher than that obtained in culture medium without added magnesium ions. In this work, the mechanism of this increase was studied. When cultured in medium without added magnesium ions, B. choshinensis mainly produced a thermolabile, inactive form of pullulanase. The addition of magnesium ions led to the production of a thermostable, active form of pullulanase. Circular dichroism assays revealed considerable differences in secondary structure between the active and inactive pullulanase forms. Transmission electron microscopy suggested that magnesium ion addition inhibits the shedding of cell wall protein (HWP) layers from the cell surface. Quantitative real-time PCR showed that magnesium ion addition represses transcription of HWP. Because the pullulanase gene and HWP have identical promoters, pullulanase gene transcription was also inhibited. These results suggest that when pullulanase is expressed slowly, it tends to fold into an active form.